
Diagnosis.—This case was diagnosed "double mitral dis¬
ease," that is, mitral stenosis, because of the symptoms, the
pounding heart action, and the suspicion of a presystolic
murmur. The whole picture is that of nervousness with the
effort syndrome.

COMMENT
The differential diagnosis in young people between

heart disease and nervousness, or the so-called "effort
syndrome," is in need of great emphasis at the present
time. This is particularly true in the case of young
women, who are probably more susceptible in civil life
to the condition than are young men.

RUPTURED ECTOPIC PREGNANCY IN
UTERINE CORNU

AFTER SALPINGECTOMY FOR PREVIOUS
TUBAL PREGNANCY

JOHN DOUGLAS, M.D.
NEW YORK

REPORT OF CASE
A woman, aged 30, admitted to St. Luke's Hospital in

December, 1916, had had a severe abdominal pain about
four hours before admission, and had fainted. On admis-
sion, she was in shock, and was bathed in cold perspiration;
the pulse was almost imperceptible, but could be counted at
the apex with the stethoscope, the heart rate being 152 a

minute. The abdomen showed a b[ill]ardlikerigidity. There
was a mass in the left fornix, and as the patient had skipped
her last menstrual period a diagnosis of ruptured ectopic
pregnancy was made. As her condition was becoming worse

rather than better, she was operated on without delay.
Hypodermoclysis needles were inserted under both breasts

before the administration of nitrous oxid gas. A midline
incision was rapidly made. The abdomen was found full
of blood. The bleeding ruptured left tube, together with the
ovary, was removed. At the same time an assistant was

removing a liter of blood from the patient's husband, and
this was given to the patient by the citrate method, without
waiting for the usual grouping tests, in view of the patient's
condition. She made an uneventful recovery.

More than two years later, March 6, 1919, the patient had
a similar attack except that the symptoms were not so severe

as in the previous attack. By vaginal examination, marked
tenderness could be demonstrated in both fornices, and the
right ovary could be felt somewhat enlarged. As she was

twelve days past her menstrual period, all other periods in
the past two years being regular, it was believed that she
had a ruptured pregnancy in the remaining right tube.

At operation the abdomen was again found to contain a

considerable quantity of blood, with bright red blood coming
up from the pelvis. The right tube and ovary were brought
up into the wound, and except for a large corpus luteum
cyst in the ovary, were found normal. It was then dis¬
covered that at the left cornu of the uterus, where the tube
had been removed at the operation previously, there was a

ragged, raw, bleeding area, which evidently represented a

ruptured ectopie pregnancy. No ovum was found, but on

the edge of the raw area was a small peritoneal cyst filled
with clear fluid and lined with flattened epithelium. An
effort was made to introduce a probe through this area, but
no communication with the cavity of the uterus could be
demonstrated. The raw area was closed by sutures through
the uterine tissue.

COMMENT

Ectopie pregnancy occurring in a remaining tube,
after salpingectomy in the other side, is not an uncom¬

mon occurrence. Rongy,1 in an article on ectopie ges-
Read before the Alumni of the Sloane Hospital for Women,

Jan. 23, 1920.
1. Rongy, A. J.: Am. J. Obst. 77:86 (Jan.) 1918.

tation based on a study of 100 cases, reported twelve
cases of repeated ectopie pregnancies included in this
series. He quotes Smith and Rabinowitz, who have
made a study of 2,998 cases of ectopie gestation, in
which there were 113 cases of recurrent ectopie preg¬
nancy, or 3.8 per cent. In all probability, as suggested
in the article mentioned, if the subsequent history of
these primary cases could be followed for a sufficient
time, this percentage would be larger. This brings up
the question of the advisability of the suggestion, that,
in a woman, who has borne three or more children, the
danger of a repeated ectopie pregnancy be explained
to the patient, with the idea of obtaining consent for the
resection or ligation of the remaining tube at the time
of operation for the ruptured ectopie gestation.

The case reported furnishes an interesting conjec¬
ture as to how the impregnation occurred. The first,
operation was done rapidly, as circumstances required.
The tube was tied close to the uterine cornu and
removed, no attempt being made to excise a wedge-
shaped portion of the uterine cornu. At the second
operation, all evidence as to whether a sufficient amount
of stump had been left to allow an ostium to become
patent again was removed by the rupture that had
occurred.

The question remains, How did the fecundated ovum
become attached to this point ? Did it pass down the ¡

right tube and across the cavity of the uterus and
attempt to enter the remains of the left tube, and if
so should it not have been possible to find a communi¬
cation with the uterine cavity with the probe? If this
did not occur, it must have reached its point of attach¬
ment by means of the peritoneal cavity, in which case
it is of considerable interest to conjecture where it
became fecundated and how or why it became attached
to the remaining stump of the resected tube.

568 Park Avenue.

ACUTE RESPIRATORY DISEASE
CARRIERS

LESLEY H. SPOONER, M.D.
BOSTON

The prevalence of respiratory infection, especially
among young adults, has been the subject of manystatistical reports. Vaughan and Palmer 1 have shown
that for the six winter months of 1915, 43 per cent, of
the deaths occurring in the United States between the
ages of 20 and 29 were due to this cause. The interest
aroused in the subject was increased on mobilization
of our troops during the winter months of 1917 and
1918. Covering a similar period, 77 per cent, of the
deaths among the troops of approximately the same
age as quoted above resulted from respiratory infec-
tion.

In this group it was shown that the organisms which
I shall discuss were of great importance. Pneumonia
was twelve times more prevalent in the army than in
civil life, meningitis forty-five times, and diphtheria
two times. Although the etiologic factors of measles
and scarlet fever remain unknown, the streptococcus
is well known as an organism of importance in the
production of dangerous complications and sequelae.
The same report states that measles was nineteen and

Read before the New England Oto-Laryngological Association,
Nov. 19, 1919.

1. Vaughan and Palmer: Report from Section of Communicable
Diseases, Division of Sanitation, Surgeon-General's Office.
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scarlet fever six times more prevalent in the military
than in the civil population.

Since the discovery by Pasteur that the pneumococ-
cus could be cultivated from the saliva of healthy per¬
sons, various other organisms, the etiologic factors of
respiratory infection, have been demonstrated on the
normal mucous membrane. The significance of the
presence of these bacteria was not realized at -first,
except to throw doubt on the etiology of certain of
these diseases. Later, however, it became well recog¬
nized that persons harboring such organisms were fac¬
tors in the spread of infectious diseases. To such
individuals has been applied the term "carriers."

In many instances the organism may be only tem¬
porarily present, and in others it may be a constant
inhabitant of the respiratory tract. This division of
carriers into the transient, and the persistent or chronic
groups, will be considered later. The most important
classification seems to me to depend on the manner in
which the organisms become planted on the mucous
membrane of the carrier. It has long been known that
the presence of any of these bacteria was no proof of
previous infection by that organism. To this group I
apply the term the "healthy carrier." Cole has shown
that after infection by the pneumococcus^ from 12 to
13 per cent, of those infected with Types I and II
remain as bearers of those specific cocci. A similar
condition follows infection by Bacillus diphtheriae and
the meningococcus. This group will be referred to as

the "diseased carrier." Still another consideration is
the virulence of the organism isolated from the carrier.
This appears to be of less significance than the latter,
since the temporarily avirulent organism may, when
implanted on fresh soil, regain its lost virulence.

In this paper I shall consider the four most impor¬
tant organisms that are the etiologic factors of acute
respiratory infection. These are the pneumococcus,
Bacillus diphtheriae, the meningococcus, and the strep¬
tococcus.

PNEUMOCOCCUS

Cole,2 after an intensive study at the Rockefeller
Hospital on acute lobar pneumonia, points out that the
four types of the pneumococcus may be reclassified
according to their occurrence in carriers into two gen¬
eral subdivisions : the truly parasitic and the primarily
saprophytic pneumococci. Types I and II fall into the
former division, Types III and IV into the latter. He
was able to isolate from a series of 297 healthy per¬
sons, not exposed to the disease nor giving history of
respiratory infection, a member of the parasitic group
only once—a percentage of 0.33. On the other hand,
the same series showed the saprophytic group 3 in 115
persons, a percentage of 39. Following lobar pneu¬
monia caused by the Type I pneumococcus, on the
other hand, he succeeded in recovering that organism
late in convalescence in 13.1 per cent., and the Type II
organism following that specific infection in 12.1 per
cent. It is not to be inferred that Types HI and IV
are essentially saprophytic organisms, since together I
found them as etiologic factors in approximately 63
per cent, of more than 1,300 cases of lobar pneumonia
which I studied. The ftct remains that of the truly
parasitic group which was responsible for 37 per cent,
of my cases, the "healthy carrier" was essentially
unknown.

2. Avery, Chickering, Cole and Dochez: Monograph 7, Rockefeller
Institute for Medical Research, 1917.

3. The saprophytic group included, in addition to Types III and
IV, the atypical Type II organisms, which Cole has shown are more
closely allied to those groups than to the typical Type II.

In a study of the correlation of the types of pncu-
mococci obtained from the circulating blood and the
sputum in lobar pneumonia, I was able to demonstrate
certain changes in the respiratory flora which furthçr
suggest the separation of the pneumococcus into para¬
sitic and saprophytic groups. In several instances, the
types recovered from the sputum in the later stages
of the disease changed from the parasitic group, which
had earlier been found in both blood and sputum, to the
saprophytic group. From this fact it seems at least
suggestive that in Types III and IV there are certain
harmless strains ; while other members, presenting the
same serologie reaction, are frequent factors in the
production of pneumonia. It is fair to assume that
the convalescent pneumonia patient is a far greater
source of danger, in regard to the spread of infection,
than the healthy person, even though the latter is a
bearer of the pneumococcus.

Epidemiologie studies of pneumonia in our large
camps during the recent war have shown most interest¬
ing outbreaks of the various types of the disease. I
was fortunate enough to be able to observe such waves
of infection at Camp Devens. In the winter and spring
of 1917 and 1918, the infection was caused largely by
Type IV. This was followed by an outbreak of
Type I, especially among two battalions of negroes
who had recently arrived from Florida. This was
succeeded by a preponderance of Type II cases, which
was again followed by Type IV. During this period
the usual sporadic cases were found, showing the
classical percentage of types. These waves of infec¬
tion, or small epidemics, can be explained best by
infection from the individual in the early stages of
pneumonia or from the diseased carrier during late
convalescence.

The presence of the pneumococcus in the sinuses,
incident to recent acute or present subacute infection,
is doubtless of great importance in connection with the
spread of disease; but my experience on the subject
is too limited to warrant any conclusion.

BACILLUS DIPHTHERIAE

The Klebs-Loefiier bacillus, like the pneumococcus,
has long been recognized as a possible inhabitant of
the healthy throat. During a period of ten months, my
laboratory at Camp Devens examined 3,800 contacts
with cases of diphtheria. On the diagnosis by the
laboratory of a case of that disease, all members of the
patient's company were brought to the laboratory and
cultures made at once on Loeffler's blood serum.

Of the 3,800 persons examined, 140 positive carriers
were detected, a percentage of 3.7. In a paper pub¬
lished last year 4 I said :

The healthy carrier may, according to the experience of
this laboratory, be divided into two classes, the transient and
the persistent carriers. In the search for diphtheria carriers
it was necessary to rely for diagnosis on the microscopic
morphology and staining reaction of the organisms and the
relative number of such bacilli. Limits of time, personnel
and material prevented more elaborate cultural differentia¬
tion, animal inoculation, etc. In order to safeguard as far
as practicable against error in this report, the following
requisites for diagnosis were insisted on :

First, the suspected type of organism must be present in
at least moderate number in the .preparation ; second, the
diagnosis must be made independently by three trained mem¬
bers of the staff or personnel.

4. Spooner, L. H.: The Base Hospital Laboratory, Mil. Surgeon44:55 (Jan.) 1919.
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It seems wise to make this detailed technical state¬
ment in order that the results of this investigation may
be taken at their proper value.

The daily examination of cukures from the throats
of the carriers yielded interesting results. Of the 140,
121, or 86 per cent., showed negative cultures within
five days of isolation. To this large group  apply the
name "transient carrier." Fourteen, or 10 per cent,,
showed organisms present between six and fifteen days
following isolation. These might be classified as an
intermediate group. Five, or 4 per cent., showed cul¬
tures positive over a period longer than fifteen days,
the actual time being seventeen, twenty-one, sixty-two,
seventy-five 5 and eighty-five days, respectively. From
these figures it may be concluded that 3.7 per cent, of
contacts were found to be carriers, and that of the
latter, only 14 per cent, were of practical epidemiologie
importance, since the presence of bacilli in the throat
of the remaining 86 per cent, was so transient. In
other words, only 0.5 per cent, of those examined were

significant carriers, harboring bacilli longer than five
days, and only 0.1 per cent, were proved to be true
chronic carriers. The transient carrier has an added
significance in time of epidemic, although his impor¬
tance in the dissemination of disease is not considerable
under ordinary conditions.

The process of disinfection of all but the chronic
carrier was too simple to warrant more than passing
note. It consisted of rest, fresh air, house diet, and
generally no local treatment, although occasionallybland mouth washes and gargles were employed, care
being taken that their use did not interfere with the
cultural results. The release from quarantine and the
negative findings referred to in these statistics were

gaged by three negative cultures, from the nose and
throat, taken on successive days.

The "diseased carrier," the convalescent from diph¬
theria, presented a very different laboratory picture.
In this case the persistence of positive cultures was

always pronounced, and more radical steps, such as

tonsillectomy and nasal operations, were often resorted
to. These were frequently followed by a disappear¬
ance of the organism, which was unfortunately not
always permanent. One case in particular deserves a
brief note : ·

On admission, a soldier presented moderate constitutional
symptoms and a small membrane on the left tonsil. Cultures
from the latter revealed B. diphtheriae. After appropriate
serum therapy, the constitutional reaction and the membrane
disappeared, but the bacilli remained. Daily cultures from
each tonsil, each nostril and the postnasal space showed
negative results in every instance, save that of the left tonsil,
cultures from which remained positive for from six to eight
weeks. At that time the tonsil was removed in the usual
manner. During his convalescence from this operation, nega¬
tive cultures were obtained from all sources. After a week,
however, the left tonsillar fossa showed positive cultures,
which continued with as much persistence as before the
operation. At last the patient was discharged from the hos¬
pital on the grounds of the nonvirulence of the organism.

From these observations I conclude that :

1. The chronic healthy diphtheria carrier is very
rare.

2. Although the sterilization of his mucous mem¬
brane is difficult, it is easier than that of trie chronic
disease carrier.

5. At the time of preparation of the paper referred to in Note 4,
this patient was in the hospital showing positive cultures.

3. He and his fellow, suffering from the early stages
of acute infection, are the potent factors in the spread
of this disease.

MENINGOCOCCUS
When Weichselbaum identified the meningococcus

in the spinal fluid in epidemic cerebrospinal meningitis,
it was supposed that the infection was restricted to the
meninges. At present it is recognized as a septicemia.
The organism gains entrance through the upper respi¬
ratory tract, and may be found in the postnasal space
of both the healthy carrier and the person sick with
the disease.

During the recent war the marked increase in this
form of meningitis was the cause of a considerable
disquietude in the Office of the Surgeon-General. As
a natural consequence, the search for meningococcus
carriers was carried out in a most elaborate and pains¬
taking manner on all disease contacts. My experience
revealed a low percentage of healthy carriers, 1.3
per cent, of 3,647 being detected, although the per¬
centage of a limited group ran to 6.9 per cent, of 116
who had been in most intimate contact with infected
subjects. It is, of course, impossible to state whether
these carriers were responsible for the infection, or
whether, as seans more likely, they became carriers
because of close exposure to the disease.

In the South this form of meningitis is more preva¬
lent than in this latitude. As Vaughan and Palmer
have shown that the soil from which troops were
drawn governs the prevalence of infectious disease, it
follows that the Southern camps presented a high
meningitis morbidity. At the same time the percentage
of healthy carriers detected in those cantonments was
correspondingly high. Here again it is difficult to
assign any epidemiologie significance to the carrier.

We are confronted with a problem, which, technical
though it may be, has a marked bearing on the inter¬
pretation of all results on this work. The cultivation
of the meningococcus is difficult even from spinal fluid,
but this difficulty is greatly increased when the organ¬ism is mixed with the usual saprophytic bacteria of the
postnasal space. This tends to reduce the number of
positive findings. On the other hand, it often rendered
necessary the diagnosis of carriers from a relatively
small number of organisms. The inevitable result is
the diagnosis as carriers of many who harbor what
might reasonably be considered an insignificant number
of meningococci. This .point is strengthened by a con¬
sideration of the response to" treatment.

The usual method of disinfection was through the
use of postnasal sprays of dichloramin-T. In the case
of all our healthy carriers, the results of this treatment
were most striking. The regulation for release con¬
sisted of three consecutive negative cultures taken at
three-day intervals. In the case of the healthy carrier,
the maximum period of isolation was twelve days.6

As I have stated above, the clinical meningitis patient
is also a carrier of the organism in the postnasal space
during the disease and convalescence. These diseased
carriers were disinfected with greater difficulty. The
maximum period of isolation was forty-three days.

The group of chronic healthy carriers, as in the case
of diphtheria, is a small one. None typical of this type
were detected among 3,647 contacts. They present two

6. This excluded one carrier whose isolation lasted seventeen days.He should be classified in an intermediate group, since the original
examination revealed an almost pure culture of the meningococcus.The latter characteristic belongs to the chronic type, although the periodof isolation prevents him from being classified as such.
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characteristics which differentiate them from the type
that was identified in my laboratory. They harbor the
meningococcus in almost pure culture, and defy the
utmost measures of disinfection. I observed such a

group, consisting of perhaps a dozen men drawn from
our entire army, when visiting the Rockefeller Hos¬
pital in May, 1918. From these observations it seems
fair to conclude that the chronic healthy carrier of the
meningococcus is rare, and that the important bearer
of infection is the diseased carrier.

During the epidemic of influenza which swept Camp'
Devens during the latter part of September and Octo¬
ber, 1918, a peculiar outbreak of epidemic cerebro-
spinal meningitis took place. In less than four weeks,
twenty-two cases of this disease had developed in a

camp that had shown only twenty cases during the ten
months from October, 1917, to August, 1918. The
most striking element in this outbreak lay in the fact
that fourteen of the twenty-two patients (64 per cent.)
had been confined in the hospital with influenza five
days or more prior to manifestation of the earliest
symptoms of meningitis. Twelve (55 per cent.) had
been patients for nine days or more before onset of this
infection.

The following facts were brought out after an
intensive study of the situation : The twenty-two cases

represented eighteen separate camp organizations,which were in no way in close contact with one
another. In spite of the crowded condition of the
camp, in only three instances did multiple infection
exist. In none of these could camp contact be satis¬
factorily demonstrated to an extent warranting any
epidemiologie conclusions.

Two cases arose in A Company, 212th Engineers ;
of these one had been in the hospital ten and the second
thirteen days prior to manifestation of symptoms. Of
the two cases in the 31st Company, Depot Brigade,
one had been confined to the hospital five, the second,
twenty-three days. In the 14th Company, Depot Bri¬
gade, in which three cases developed, one was admitted
sick with the disease; the second had been confined
for nine, and the third for thirteen days. A compari¬
son between the dates of manifestation of symptoms
and of admission to the hospital shows that in the case
of only one organization—the 212th Engineers—could
the patients have been in personal contact within at
least one week prior to onset of symptoms.

A study of the distribution of cases throughout the
hospital shows that among those who evidently had
developed the disease within the hospital, no two cases
were found in the same ward. The frequent change of
patients from ward to ward during the stress of the
epidemic did not alter this unique record. Of the
medical staff, hospital personnel, and nurses in those
sixteen wards, as well as of the patients in contact
with the case, cultures were taken with the utmost
care. Of 586 contacts only twelve, or 2 per cent., were
found to be healthy carriers. Similar cultures taken
from the possible camp contacts showed nineteen car¬
riers out of 1,061 examined, a percentage of 1.8. It is
of interest to note that in the 14th Company, Depot
Brigade, to which organization three patients belonged,
no carriers were discovered among 219 examined.

Since no appreciable increase in the number of car¬
riers was found among hospital contacts and in the
organizations to which these cases belonged, and in
fact since in the one to which were attached the largest

number, none were discovered; and as there was a

wide distribution of cases through the camp as well
as in the hospital, and such a large number developed
the disease in the hospital after a lapse of time gen¬
erally accepted as the incubation period of meningitis,
it seems reasonable to consider these cases as possible
autoinfections of the carrier. Although no absolute
proof of this point has been produced, it seems rational
to consider that these persons, whose vitality had been
lowered by an attack of influenza, yielded in this man¬
ner to infection with the meningococcus. I will add
that I have the informal statement from the Office
of the Surgeon-General that such an outbreak took
place in three other base hospitals in this country.

STREPTOCOCCUS
In civil life the streptococcus is an important factor

in the production of septic sore throat, septicemia and
more localized surgical infections. Its rôle in connec¬
tion with pneumonia should not be neglected. In the
army, however, it was found to be one of the most
dreaded of infectious organisms. Bronchopneumonia
either due to the streptococcus in the form of primary
infection, or secondary to measles, with the resulting
empyema and pericarditis, was responsible for the
highest mortality in Southern camps. Primary and
secondary infection of wounds by this organism was
also of utmost importance.

The regional distribution of the streptococcus was

fully as striking as in the case of the meningococcus.
Although many strains of the organism have been

isolated, Streptococcus hemolyticus was almost univer¬
sally found in connection with respiratory, as well as
with wound, infection.

In the spring of 1918, a considerable number of
cases of postmeasles streptococcus pneumonia were

reported through my laboratory. This organism was
also frequently demonstrated in postpneumonic empy¬
ema during that period and throughout the summer.
Following the influenza epidemic, even larger pro¬
portions of the postpneumonic empyemas showed this
organism, always in the rôle of a secondary invader.
Toward the close of 1918, in a few returned wounded
soldiers the organism was demonstrated in chronic
sinuses and areas of bone destruction. With these
exceptions, infection by Streptococcus hemolyticus was
relatively rare throughout Camp Devens during the
first fifteen months of its existence.

This preliminary statement is of importance in the
consideration of my investigation on suspected carriers
of this organism, which, it must be borne in mind, was
terminated before the influenza epidemic or the return
of wounded troops, noted above.

During the winter of 1917-1918, cultures were taken
of 100 Medical Reserve Corps officers stationed at the
base hospital. Cotton swabs were applied to the ton¬
sils, and with this material the water of condensation
of Loeffler's blood serum was impregnated. Diagnosis
was made by microscopic morphology. In this series,
60 per cent, were found to be streptococcus carriers.
A similar investigation on the nurses at the same hos¬
pital revealed 68 per cent, of sixty examined. A
smaller group of regimental surgeons stationed
throughout the camp was next investigated by the same
methods. These showed only 5 per cent, of healthycarriers. Whether the marked difference resulted from
the nature of the lives led by these groups, or whether
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the hospital environment played a rôle in the produc¬
tion of carriers, it is difficult to decide. The former
seems to me the more rational solution.

As it was realized that the technic was faulty, the
next series was thus investigated : Swabs were planted
directly on blood agar plates,7 and after twenty-four
hours' incubation the microscopic morphology of typi¬
cal hemolytic colonies was studied. This series covered
140 officers, about 75 per cent, of whom were included
in the first investigation. The same process was

repeated twice at three to four week intervals. The
migratory life of the army officer prevented the com¬

pletion of observation in all the group. This incom¬
pleteness tended to lower the percentage, which I
believe would have been even more striking had the
work been performed on a stationary body.

Of 140 officers of whom cultures were taken, 83
per cent, were positive on at least one examination ;
25 per cent, showed Streptococcus hemolyticus in
appreciable numbers on three or more trials, and only
17 per cent, were consistently negative. These figures
indicate that the transient streptococcus carrier is very
common and that the persistent carrier—I believe had
my investigation been carried out over a longer period
the term chronic carrier would have been appropriate—
is also common.

When these facts are considered in the light of the
scarcity of primary streptococcus disease at this hos¬
pital and the absence during their entire residence at
that post of such infection among the Medical Corps
officers, the importance of the streptococcus carrier, as

an etiologic factor in the origin and spread of that
infection, becomes parallel to that of the pneumococcus
carrier. Another analogy to that organism lies in the
recent work on streptococcus grouping, which will
probably separate these organisms into parasitic and
saprophytic groups similar to those of the pneumo¬
coccus.

It is my opinion that in the case of the streptococcus,
healthy and diseased carriers bear the same relation
to the health of the community as exists with the other
organisms just discussed.

CONCLUSIONS

1. Acute respiratory disease is at present the great¬
est menace to the youth of our country.

2. It is more serious in the army than in civil life.
3. The transient healthy carrier is more common

than should be expected from the incidence of the
specific disease.

4. This transient quality is shown by the disappear¬
ance of the organism without treatment.

5. The chronic healthy carrier is rare, except in the
case of the "saprophytic pneumococcus" of Cole, in
which many of the organisms may be nonpathogenic,
and with Streptococcus hemolyticus, in which a similar
condition may well exist.

6. The potent factors in the spread of these diseases
rest in this small group of chronic healthy carriers and
the diseased carrier.

7. The latter, during the prodromal stages of disease
and convalescence, is of by far the greatest importance.

8. They respond to attempts at disinfection even less
satisfactorily than do the chronic healthy carriers.

520 Commonwealth Avenue.

7. To meat infusion agar is added 10 per cent. sterile defibrinated
human blood, and the mixture plated.

ELECTRICAL STIMULATION OF PERIPH-
ERAL NERVES EXPOSED AT

OPERATION
SURGICAL VALUE

WALTER M. KRAUS, A.M., M.D.
NEW YORK

AND

SAMUEL D. INGHAM, M.D.
PHILADELPHIA

The occurrence during the war of large numbers of
nerve lesions of traumatic origin has stimulated the
investigation of nerve function by various methods,
among which that of electrical stimulation is of recog-
nized importance. Operations for the correction of
these lesions have furnished the opportunity for the
direct stimulation of exposed nerve trunks, pathologic
and normal, by which means extremely important
information may be gained. This paper is based on
such observations in a series of seventy-three cases in
which operation was performed in the service of Lieut.\x=req-\
Col. C. H. Frazier at U. S. Army General Hospital No.
11, Cape May, N. J., and U.S. Army General Hos-
pital No. 41, Fox Hills, N. Y., and aims at presenting
general conclusions and such other data as may be of
interest to the surgeon. The case reports, with more
detailed anatomic and theoretical consideration, will be
embodied in another paper.

TECHNIC

As soon as nerves are freed at operation, those of
the leg are oriented at a point distal to the lesion by a
black silk thread passed through the sheath on their
posterior aspect, and proximal to the lesion by a white
thread similarly placed. The arm nerves are oriented
in the same way on the anterior aspect. This permits
proper orientation for stimulation, suture and patho¬
logic examination.

The stimulating electrode (Fig. 1) used was bipolar
and was devised by one of us (W. M. K.) following
the principle of the French investigator, Henri Meige.
It is rather simple. Two strands of No. 2 copper wire
about 2 yards long are strung with small glass beads for
insulation. The two strings of beads are placed in a

glass tube, 8 inches long, whose edges are well rounded,
and are held in position by nonvulcanized rubber.
Another modification of the electrode is as follows : At
a point, about 1% inches from the handle end of the
tube, a slight indenture is made by drawing the tube
out a bit. The beaded wires are drawn toward the
stimulating end and a rubber band is placed over them
at the indenture, thus holding them in place. The
beaded wires are then allowed to trail off in their
original direction (Fig. 1). The stimulating ends of
the electrode are twisted back on themselves, thus
making a loop. This avoids trauma to the nerves. This
electrode may be readily sterilized. The battery used
was the Harvard inductorium, No. 20, made by the
Harvard Inductorium Company, Boston (Fig. 2). The
freed nerve is held by a glass rod with a curved end
which permits it to rest as in a cradle. The strength
of the current is best taken as that which will produce
a minimal contraction in a neighboring muscle. This
rarely fails to cause stimulation of the nerve. The
stimulation should always be applied both below and
above the lesion. Normal nerves require much iess
current than abnormal. The stimulating is done with
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